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(54) LINEAR MOTOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To tirovide a linear motor 
whose efficiency is improved. 

SOLUTION: A linear motor is composed of an outer yoke 
1 consisting of a number of high permeability thin 
sheets 2 arranged radially around a center axis into a 
cylindrical form, an inner yoke which consists of a 
number of high permeability thin sheets 5 arranged 
radially around a center axis into a cylindrical form 
and is provided inside the outer yoke 1 with a necessary 
gap 3 therebetween, a cylindrical permanent magnet 6 
provided in the gap 3, and a coil 7 provided in a 
direction crossing a magnetic path 8 formed by the 
permanent magnet 6. Therefore, an eddy current loss in 
an iron loss can be reduced and the motor efficiency can 
be improved- 
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'B-t^^fz.&^com 7 B-^mi5 3 mmme a— ^ 
7i:ix-Dxm)^^ti^Mm5 9 t^m-r^jjm^ 

[0 0 7 4] (|ISfeco?i?^6) Hj 1 7t^:*:^P^{^J:^ y 

^"m^ ^—^u^^\^^^^x\t.m^<r>mi ^(Dm^^tm^ 

[0 0 7 5] 7 0\^T^^ B—^X^^ . T^^B—^ 
7 0 hf^'^^W.7 1 ^mXXT'^^B—^ 7 0<Dfym\^ 
4ly^B — ^ 7 2tmnhfhX\^^^. HfflE^Pf 7 1 P^tc: 30 

^^'^mmm(^7^!Km^7 3f)mnhf\.x\^^^. r^^ 
B--^ 7 o(D\H\m^^-< /^7 Aii^mnhthx-^^ ^ tkik 
m^7 3(^i:oTjf^^^n^^m7 5 t^mrr^:^m^ 

[0 0 7 6] ^ ly-TB—^ 7 2(i, ^8 3— ^gp^t7 6 

^vx^^. msB—i^m^7 6\^mM:^if^xmMm:^^ 
m^^mm7 7 ^^^t^i-i^ifx^^m^M^xn^^^ 

M7 8^mSB—^m^7 6 ^?E^(RlLr*$[tt<^t^ffl^^ 40 

tJ-tt^t^i^HuBS-r >^B--^ 7 2 tm'^^m.7 1 
xxmt^4 i^^B—^ 7 2<D^m\z.mn^^t\^^'o^ 
^^nw^nm^^^i$.\^x^^ . m^^-^m:i7 s\'m 

^83—^ mi 7 Qtw\ \:.m^n^&f^xn^^w^)^ l 

[0 0 7 7] 118 3— ^gi5W7 6, ||93— ^ 

iFPf^ 7 8 ^IS^-f 7 7, 7 9 \^W.^\^^(DmMm 

W (ff 0*:»^M3 5H4 4 O^) ^^fflLT*5i9. W 
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[0 0 7 8] ^(Km^^^nW^, :7 h^(7)1Sj5gt^^ 

[0 0 7 9] U±.(D^0\Zim^^ntL') :=^r^ — ^\Z,^ 

73, ^1^7 1, n^/L.74, r^7^3— >:^7 0, ^Pt 

7 1, >rv^3— ^7 2, ^m7 i^mox^tKm^ 7 

—^70, >r ^^3— 7 2tpTt^4'>L^tt{c:fRittTfi;f3i 

fzMW.7 7 , 7 z(D^m^^%mr^^o 

[0 0 8 0] -^tLT. ^\-7 A\z.^mM:(k'h^m^^f\^ 

^t. ^^m^7 3{at.:^4 /i^m.wt(^^% ^ t^^M^ 

[0 0 8 1] r ^{Km^7 3f}^hm±l^f-mM7 

5ti, T^7^3— ^7 0, :^^B—^ 7 2^Xn^'L^ 

m^\^nxmut:in^7 7 , 7 stD^m^^^^^nm-t^co 
x\ ^ts;^5/h$< /^6o -^tc. mM7 5^mm7 7, 7 
8(D^m^^mm't^m^. mM7 ^ t^^-t^jji^^z. 

^>-■:^3-^ 7 2^mmm^^M<^m:^^mm^ntiM^ 
^^^L^m\c\^^irxm^Mt^xn^m^M^L.r^^t{::^^ 
Mmmso(Dm^^^^^m<'r:itr^x^. 

[0082] ^fc, r^^B--^ 7 ORXI^ ly-TB—^ 
fzL. T^^ B — ^ 5 4(01t^^mt4 :y^B--^ 5 6(0^ 

[0 0 8 3] i^±(Dmmxit. ^iKm^^^mm-r^ 
^mm^mv :^T^-^xm^i.r^mxmmi^r^:^K ^ 

mi^mm-^mxh^o 

[0 0 8 4] &.±(DXo\^^MMM<DV ^^T'^ — ^l^. 

m0::^mikxm^^:^^M^^Mm7 7^^'bmi^\^nx^ 
mm^Mi^x^f$.i.tif^^^<Dms 3-^^35*^7 e 

^^^jE^f^mm^^^i^f'^ 7 2 1. 

8 3 —i^nu 7 6^1^ \:.fm\^m^Mi^xm^ bfc^set^ 

8B-^ mi 7 stM\^ \^xm^m^m.^^t>^^ t ^ 
{^suiE>< v-f 3— ^ 7 2 tm'^^^^7 1 ^mxxmm^ 
>"rB—^7 2<D^miz,m^frz.r^^B—^7ot. m 

HEII8 3— ^lH5$t7 6St>'i^9 3— :^astt 7 8 ^ [5] C*! 
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[0 0 8 6] (mm.(7:>mm7) mi 9\t:$:mmi^^^v 

Hi 1 9{::*3tt^X-Y»rffilElT*$>5o 4 i^i-B—^ <7)m 10 

^mxh^mi 1 3— ^a5t^i^o^/^T^lmJa^cDEIl sco 

[0 0 8 7] 9 Ol^T^ ^ B—^X-h^ . TP^B—^ 
9 0 hW\'&'^^9 1 ^ISTTT 3— ^ 9 Oc^f^Wi:^ 
^^--^3-:^ 9 2^5^^t^nTV^5o mffS^Pt 9 1 
*iX^^9 3 ^S^tt btirv^^o r ^7:5^ 3— ^ 9 0(^)rt 
{|fj{^:=i^/l^9 4^5^tt^ttT*3«9 . *^V^^9 3 dJZo 

T?}^)5e$n6a:^9 5 ^^^-r^^rf^{::#;^^ixTv^^, 

[0 0 8 8] >r >^:^^— ^ 9 2fi, Hi 0 3— ^§15^4*9 20 

Q^Am+^V^\^B.^'^fy'±x^^^ 1110 3—^35^4- 
9 6t^P&S^r?gTS^^;?f^i^V^»ffi9 7 

x^wm^mt^x^^^m^'Lf^h<ox^^. to^b 

— ^90ti. >r ^--^s — ^ 9 2 i:Blf^^l® 9 1 ^PSXT 
V^3— ^ 9 2(D9Vm\^Wnf^^l 1 3— ^lF|5t^9 8 

mi 9 ^ tw\\:^m^m^^f3.xn^^w^^\^f^i^<ox'h 

30 

[0 0 8 9] r ^-e, Bio 3— ^^$t9 6, ^113 

—^mi9s^mfo^'r^mm9 7, 9 9am:^\^i±com 
mm^ (ff0*M^^3 5H4 4 0^) ^mmi^x:^ 

[0 0 9 0] 7i<iKm^(D^^{^, y vm(om^\^% 

[0 0 9 1] ^J.±.(DX.O\^m^^f\^f^^):=~r^ — ^\--^ 

93, ^15^91, ^4f\y9A, T'>^3— ^90, 

9 1, >-:h3— ^ 9 2, ^|5^9 1 ^ffloT*^V^^9 

3(::M^^^{::^|®9 1 {^#^^^^^-r^o T^^^h 

— ^90, >''^3 — ^ 9 2 •t'-eti4^'L-$ft{^:fp]ttTfi;fe 

:^C»S9 7, 9 8<7)^D5P^^iiS-r5o 
[0 0 9 2] -^tLT. :^-</l-9 4 {^^gSmSt;65^#^$tl. 

9 3<7:)t^^^St-W:0>Jb:^cit;^;^»5^^L. ^(Km^%^ 
ft: 1 0 0 LT iz-r :7 h 1 0 1 v^-Y :7 h 

1 0 ii)^-^'^mM(D^mm^nm\^x^mM't^o 



50 



[0 0 9 3] rrT% ^^m^9 3t^h^^\^fzM^9 
5ti, T^7^3— ^90, ^^^3— 9 2 »t^-efi4^>[L^ 

^i\z.\p\nxwafzM^9 7, 9 8o^ffif^^ii^-r6(?^ 

T% Wm.t^^\^^<fi:^o ^r^. mM9 5:^mm9 7, 9 

m-t^m^xh^o L;e)>L7i^5^. r^^B-^ 9 OR 

m^'^^L-m^mi^xm^n.f3.xfkm^\:iW^^\^f^:Lt\^ 

J:«9. i^mMi 0 2(Dm±^^ht^U<^::L}:it^X^^ ^ 
[0 0 9 4] r "i^^ 3 — 9 o^t/>f ^--t-a— ^ 

9 2(^. ^^^w^i^<r>nm9 7, 9 s^^wm^^^x 
n at^ L t <^ 4 mu^^ t?^ t fe . 

[0 0 9 5] uAL(^nmx\^^ T^iKm^timm-t^ 
"^mm^m^) :=^r^—^xmj^^\^fz,mxmm\^tiii^. ^ 

[0 0 9 6] gjl±(7)J: b \^if^%W^A(0^):=:~r^ — ^\^. 

w)5r^^xmmmi)^mi^mwL9 7 ^^^L^m^^nx^ 
m.^waxw^WL\^f'^^^(r>mi OB— ^ mi 9 e 

h . iiFlSlg 10 3 —-^mi 9 6^4 ffl+^^<^iC:|a;^'g^:b 

ii:/c-f >-^3->:^ 9 2h^ m^^w^^xmnrnt^-^^m 

Wl9 9 ^^3.L^tt{-r^^trSul2lll 0 3— ^as^t 9 6 

Df[igtc|g;^^fi;JaT?T^^L.:^c:ft1$t^c^Hl 1 s-^^S^-g 

8 SufBUl 1 3— >^?fPt4-9 8^111 0B-'^mi9 
6 ^Mr^LTM^'g^:b'tir5^^{-Sfll5-f >^-^3— 9 2 
.tH)f^^FJ^:9 1 ^ISTTStflS-f >'':^3— ^ 9 2(D^\m^ 
W^^tLT^^B--^ 9 0h. SffBS^l O 3— ^g|5*t9 6 
SD^Hl 1 B-'^mi9 8 tf^DtM-C^l 0 3 — ^gPW 

9 %h%l 1 3—^35^9 8 {^>t^f^LTBaBLyh*^\^ 
^9 3i:. m^i^fKmU9 3\C^^XW^^^f\^^m^}l 

[0 0 9 7] t^oT. mk<D^mmMm.^^^WL\^. 

[0 0 9 8] 

3 — ^ ^Bff^^RS^pgTrsufer ^ 3 — (D^m\z.w 

[0 0 9 9] ^/c. tS*Jg2fB®c7:)y^T^-^t^. ^ 
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[0 10 0] ^yh, m-^^3mm(ov ^-T^e—^i^, ^ lo 
[0 10 1] ^/c. tf^JS4iE®(Z)y r^r^— 20 

[0102] ^f^, B&S:*■?l^^^Tg|a^;5Sj^v^^«^>tI 

^Pf ^Pir TSuisr ^ 3 (?:»p^«{d^tt/c>r >^ 3 

t. mm^^Km^i^x<>xmfi^^th^mmt^^^^:^ 

[0 10 3] ^fc. ms::^m^^xmmmr^i^\^mm.^^ 
'L^m^^i^^-fx^mm^Mts^x^^i^fcniiikcDms 3- 
^uut. mmmsB-'i:7mi^Mcmm\^m^'^t>^^ 
^iti^x^mAE^nmm^m^L^ti^iy^B-^ m 
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B — ^m^h. mffSl|9 3->J'g|St^^B8 3-^g|S*tt 

\^xwM^\^%^^^t>'±^ t m^wm^i >"r 3 — ^ 
tm'^^m.^mx xmm^ ^^-b (Dmm^^mntzr 
^^B-^t. mt^msB-^^uRxim9B-^m^ 
tmcmxms B--^m^tm9 B-^m^i^Mi^i^x 
mm\^tc.^^m^t. mm^p^^^^^^ox^f^^n^ 
mm t ^^•r^:fj\^\zLm^^ti =^ 4 /i-^^ hm^ i.ti^t\^ 

[0 10 4] m^^r^^xmmm-^m^mm^^ 
*L^m^\^nx^wm^&i^xr^j^i^f:i^mk(DW,i ob 
—^m^t. mrn'mioB—^m^^m^+'^m^m^ 
^t>^ti^i^^B--^ m^:)imv^xmmmi)^M\^m 
^^^^hm\^\^nxmmmx oB-'^uutm^i^mz.m 
^mf^xr^^i.tz.^^^co'm \ 1 B-^nut. sufsm 

1 1 3— ^gisw^m 0 B ---^ tm\^\^xiK^^t> 

tm^mu-^ >'-f-B—^ twf'^^m^mxxmm^ 
:^'rB—^co^mn^mntiT9^3'-^t. mfismo 
B—^m^Rximi 1 B—^^utmcmxmi 03- 
^m^tmi 1 ^—^mfi>^M[^\^x^m\^r-^iKm^ 

mm^iKm^i^x-^xm^^th^m^st^m-r^:!^ 

mi] ^mm(DmiMMm(DV :==~r^—^(Dm^m 
m2] ^mm(DmiMMm(^v ^T'^—^cD 

HIS] mv ^r^—^^m^-r^^i B--^m^(o^ 



6] :^T^—^^mi^'t^m2B-^m^(Dn^ 

9] l^y ::^r^ — ^^«^-t-5B3 3-^g|5$t(^^ 



1 0] :^9tm<^B4mMM<^V ^T'^e-'^commM 

1 1] :^?^m(7:>^4mMW(vv ^T^—^(Dm^m 
12] mv ^T^-^^m^ir^m4B-^m^<v 



1 3] ^^m(7:>m5mmm<ov ^T'e—^cDmmm 

1 5] mv ^-T^-^^m^-r^mB B-^mi<D 
m 

16] mv:^T^-^^m^'r^me3-^m^(D 
m 

1 7] ^m^^(omGM1^M(OV ^-T^e—^cDWr^m 

1 8] *^0jco|g6^JE0ij(?:»y ^r^— <$'(7)»r®[gi 
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2 2] v^^wi(DV :='T^—^(Dmmm 

1 T»>^3 — ^ 
2 
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